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CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the diffusion plate manufactured by forming an indentation in a 
workpiece by the indentation method using three or more kinds of indenters from which a path differs In 
case an indentation is formed in said workpiece as the 1st indenter is also [ adjoin eye said 1st train 
next when the indentation which forms an indentation in the predetermined direction at equal intervals 
at said workpiece, and should be formed from the 1st starting position of eye the 1st train as said 1st 
indenter is also is altogether formed in eye said 1st train / the 2nd train ] Indentation formation is 
started from the indentation which exists in said 1 st starting position, and **** trap In case an 

indentation is made to form at the same spacing as spacing of the indentation formed in said 
predetermined direction by eye the 1st train, next an indentation is formed in said workpiece as the 2nd 
indenter of a different path is also for said 1st indenter From the 2nd starting position in which the 
indentation is not already formed by said of its 1st train superiors An indentation is formed at the same 
spacing as spacing of the indentation which is said predetermined direction and was formed as said 1 st 
indenter is also. When the indentation which should be formed as said 2nd indenter is also is altogether 
formed in eye said 1st train, next in eye said 2nd train And it is the same spacing as spacing of the 
indentation formed as said 1st indenter is also, the location which becomes different physical 
relationship from the physical relationship of the indentation by the 1st indenter in eye said 1st train, 
and the indentation by the 2nd indenter to indentation formation — starting — said predetermined 
direction — In case the indentation by said 2nd indenter is made to form and an indentation is further 
formed using the indenter of others to which the path of an indentation differs from said 1st indenter 
and said 2nd indenter the starting position of the indentation formation in each train — arbitration — 
determining — indentation formation — starting — said predetermined direction ~ and the 
manufacture approach [claim 2] of the diffusion plate characterized by making an indentation form at the 
same spacing as spacing of the indentation formed as said 1 st indenter is also, and forming an 
indentation in said workpiece Spacing of said indentation is the manufacture approach [claim 3] of the 
diffusion plate according to claim 1 characterized by being shorter than all the die length that carried 
out the class guide peg in the path of the indenter used by the indentation formation to said workpiece. 
A direction parallel to said predetermined direction on the coordinate made into the Y-axis on the X- 
axis and said workpiece side in the direction where said predetermined direction is vertical The X 
coordinate component of the location of the indentation formed by the indenter of said others of up to 
the n-th train from [ said 1st train ] when the class of indentation formed on said workpiece is made 
into n pieces is the manufacture approach [claim 4] of the diffusion plate according to claim 1 
characterized by being formed so that it may differ respectively. In the approach of forming an 
indentation in a metal mold base material by the indentation method, and manufacturing a microphone 
lens array using said metal mold base material using three or more kinds of indenters from which a path 
differs In case an indentation is formed in said metal mold base material as the 1st indenter is also 
[ adjoin eye said 1st train next when the indentation which forms an indentation in the predetermined 
direction at equal intervals at said metal mold base material, and should be formed from the 1 st starting 
position of eye the 1st train as said 1st indenter is also is altogether formed in eye said 1st train / the 
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2nd train ] Start indentation formation from said the 1st starting position and **** trap and an 

indentation is made to form at the same spacing as spacing of the indentation formed in said 
predetermined direction by eye said 1st train, next, in case an indentation is formed in said workpiece as 
the 2nd indenter of a different path is also for said 1st indenter From the 2nd starting position of said 
one's 1st train superiors in which the indentation is not already formed The indentation by said 2nd 
indenter is formed at the same spacing as spacing of the indentation which is said predetermined 
direction and was formed as said 1st indenter is also. When all the indentations that should be formed as 
said 2nd indenter is also to eye said 1 st train are formed, next in eye said 2nd train Indentation 
formation is started from the location which becomes different physical relationship from the physical 
relationship of the indentation by the 1st indenter in eye said 1st train, and the indentation by the 2nd 
indenter. And the indentation by said 2nd indenter is made to form at the same spacing as spacing of 
the indentation formed as said 1 st indenter is also, said predetermined direction — furthermore, in case 
an indentation is formed as the indenter of others which have a different path is also for the path of said 
1st indenter and said 2nd indenter Determine the starting position of the indentation formation in each 
train as arbitration, and indentation formation is started, said predetermined direction — and the 
manufacture approach [claim 5] of the micro-lens array characterized by making an indentation form at 
the same spacing as spacing of the indentation formed as said 1st indenter is also, and forming an 
indentation in said metal mold base material Spacing of the indentation formed as said 1st indenter is 
also is the manufacture approach [claim 6] of the micro-lens array according to claim 4 characterized 
by being the same as all the die length that carried out the class guide peg in the path of the indenter 
used by the indentation formation to said workpiece. The X-axis in the direction parallel to said 
predetermined direction on the coordinate made into the Y-axis on said metal mold base material in the 
direction where said predetermined direction is vertical The X coordinate component of the location in 
which the indenter of said others of up to the n-th train from [ the 1st train ] is formed when the class 
of indentation formed on said metal mold base material is made into n pieces is the manufacture 
approach [claim 7] of the micro-lens array according to claim 4 characterized by being formed so that it 
may differ respectively. The diffusion plate characterized by being formed in the diffusion plate which 
comes to arrange n kinds of crevices where a path differs from the depth in the direction of two 
dimension so that the crevices where a path and height have array spacing of a path and the crevices 
where the depth is equal equal to a direction vertical to said one direction at regular intervals in an one 
direction may not adjoin each other [claim 8] The micro-lens array characterized by being formed in the 
micro-lens array which comes to arrange n kinds of micro lenses from which a path or height differs in 
the direction of two dimension so that micro lenses with array spacing of a path and micro lenses with 
equal height equal [ **** height ] to a direction vertical to said one direction at regular intervals in an 
one direction may not adjoin each other 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the diffusion plate used for a screen, a single-lens 

reflex camera, etc. of an optical instrument, or a micro-lens array. 

[0002] 

[Description of the Prior Art] Preparing what arranged many micro lenses to a screen, a diffusion plate, 
etc. of an optical instrument conventionally (henceforth a micro-lens array) is known. Although the 
screen of a micro-lens array does not have a feeling of ZARATSUKI compared with the screen which 
imprinted detailed irregularity from the sand credit side of metal mold and there is an advantage that 
vanity is bright When a micro lens is arranged periodically, and the direction of the diffracted light was 
limited in the specific direction, and it faded, and the taste becomes unnatural or it uses together with a 
Fresnel lens, there is also a fault that cause interference with the zona-orbicularis structure of a 
Fresnel lens, and a Moire fringe occurs. 

[0003] Moreover, it is made hard to be visible in the image which formed the minute crevice in the metal 
plate, the same phenomenon generated eyen if it made it the diffusion plate which makes the whole 
screen diffuse light in homogeneity, and was projected on the screen. By the way, there is an approach 
of an indentation method as an approach of forming a crevice in the metal mold used in case such a 
micro-lens array and a diffusion plate are manufactured, or a workpiece. This approach is the approach 
of forcing an indenter on the front face of the metal plate used as the metal mold front face or diffusion 
plate which forms a micro-lens array, and forming an indentation. In order to realize this, metal mold and 
a metal plate are fixed to the table prepared in XY shaft orientations movable using a machining center, 
the indenter prepared in the Z direction movable by the oil hydraulic cylinder or the moving coil is 
pressed, and the indentation is formed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, the microHens array used for an above- 
mentioned application and a diffusion plate can solve the problem mentioned above by making the array 
of a micro tens or a minute crevice random. Therefore, it is necessary to form an indentation so that 
regularity may be lost, by the way, the indenter from which two or more paths differ — using — ****** 
— having to input an indentation location into the machining center which manages control of the whole 
machine at each each, and spending great costs and time amount in creating the soft ware for 
controlling, when it is the machine which can perform for example, indentation formation by computer 
control when forming an indentation irregular. Moreover, when the machine which cannot be performed 
to this appearance by computer control performs indentation formation, human being must be visually 
located in indentation formation with slight accuracy one by one. Thus, whichever it makes it, a great 
effort and time amount will cleave for an operator. 

[0005] Then, even if the array of this invention in which an input or human being is formed by machining 
in the location of each indentation formed, without making a machine tool control the location with slight 
accuracy is random, it does not have nonuniformity, and it aims at offering the good diffusion plate or 
the micro-lens arrays, and those manufacture approaches of diffusibility. 
[0006] 

[Means for Solving the Problem] Therefore, in order to solve the above-mentioned technical problem, in 
this invention, it has two or more indenters from which a path is different, respectively, and the following 
approach of manufacturing using the indenter from which two or more paths differ by the approach of 
manufacturing a micro-lens array with a diffusion plate with a concavo-convex configuration or two or 
more lens configurations, on a front face is offered. 

[0007] In case an indentation is formed as first the 1 st indenter is also to workpieces, such as metal 



mold which fabricates the substrate and micro-lens array of a diffusion plate, an indentation is formed in 
the predetermined direction at equal intervals from the 1st starting position of eye the 1st train at a 
workpiece. When the indentation which should be formed as the 1st indenter is also is altogether formed 
in eye the 1st train, next, indentation formation is started from the indentation which exists [ of the next 
door of eye the 1st train / the 2nd train ] in the 1st starting position, and **** trap ******, and an 
indentation is made to form at the same spacing as spacing of the indentation formed in the 
predetermined direction by eye the 1st train. 

[0008] Such actuation is repeated and the indentation formed in a workpiece by the 1st indenter is 
formed. Next, in case an indentation is formed in a workpiece as the 2nd indenter of a different path is 
also for the 1st indenter, an indentation is formed at the same spacing as spacing of the indentation 
which is the predetermined direction and was formed from the 2nd starting position in which the 
indentation is not already formed by said of its 1st train superiors as said 1st indenter is also. 
[0009] When the indentation which should be formed as the 2nd indenter is also is altogether formed in 
eye the 1 st train, next and in eye the 2nd train from the location which becomes different physical 
relationship from the physical relationship of the indentation by the 1st indenter in eye said 1st train, 
and the indentation by the 2nd indenter — starting — a predetermined direction — and it is the same 
spacing as spacing of the indentation formed as said 1st indenter is also, and the indentation'by the 2nd 
indenter is made to form 

[0010] furthermore, the starting position of indentation formation [ in / in case an indentation is formed 
as other indenters are also / each train ] — arbitration — determining — indentation formation — 
starting — a predetermined direction — and we decided to make an indentation form at the same 
spacing as spacing of the indentation formed as the 1st indenter is also, and to form an indentation in a 
workpiece. Furthermore, in the 2nd mode of this invention, spacing of an indentation shortens the path 
of the indenter used by the indentation formation to said workpiece rather than all the die length that 
carried out the class guide peg, and was made to lessen the part in which the indentation is not formed 
as much as possible. 

[001 1] Moreover, two or more kinds of lenses with which two or more kinds of crevices where a path 
differs from the depth, or a path differs from height in the 3rd mode of this invention are set to the 
diffusion plate or micro-lens array which it comes to arrange in the direction of two dimension. We 
decided to form so that the crevices where a path and height have array spacing of a path and the 
crevices where the depth is equal equal to a direction vertical to an one direction at regular intervals in 
an one direction may. not adjoin each other. The data which like the array of a periodic indentation as 
much as possible and which can rub and are inputted into a MASHINGU pin center,large can be lessened 
now by making it this appearance. 
[0012] 

[Embodiment of the Invention] Next, it explains to a detail, illustrating the gestalt of operation about this 
invention. By the way, with the gestalt of operation concerning this invention, all of the crevice 
configuration of a diffusion plate or the configuration of the lens of a micro-lens array are formed by the 
indentation method. This indentation method is the approach of pressing an indenter by the 
predetermined load to the substrate of metal mold or a diffusion plate, forming many indentations at the 
predetermined spacing, and forming the indentation of an indenter. And when producing a micro-lens 
array, a micro-lens array is formed of injection molding, compression molding, cast molding, etc. using 
the metal mold with which the indentation was formed. Next, the micro-lens array concerning this 
invention will be mentioned and explained as a gestalt of operation of the 1st of this invention. 
[0013] The micro-lens array concerning this invention is manufactured as the equipment configuration 
shown in drawing 2 R> 2 is also. In addition, drawing 2 is the schematic diagram of the indenter press 
equipment for manufacturing the reticle concerning this invention. An indentation is formed by the 
indentation method and the ****** base material 5 is laid on X-Y stage 6 by the fixed approaches, such 
as a mechanical cable type or adhesion. This X-Y stage makes the metal mold base material 5 movable 
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two-dimensional by stage motor 7Y for the direction actuation of Y with stage motor 7X for the 
direction actuation of X. In addition, the motors 7X and 7Y for stage migration are controlled by the 
stage actuation circuit 20. Moreover, digital micrometer 8Y for the directions of Y can detect now the 
location of X-Y stage 6 with digital micrometer 8X for the directions of X. In addition, the output signal 
acquired from the digital micrometers 8X and BY is inputted into the stage movement magnitude 
detecting circuit 21 . and can act as the monitor of the amount of actuation of the motors 7X and 7Y for 
stage migration in the stage movement magnitude detector 21. 

[0014] Next, it was fixed to **** 4 of indenter press equipment, and the moving coil equipment 2 by 
which it was ** carried out to drawing 2 has given the force for pressing to the metal mold base 
material 5 to the indenter 1. By the way, moving coil equipment 2 has the structure shown in drawing 3 . 
A shaft 1 1 is attached as shown in moving coil equipment 2 at drawing 3 . and the indenter 1 is attached 
in the shaft 1 1. And moving coil equipment 2 is equipped with the motor 3 for rotating the shaft 1 1 in 
which the indenter 1 was attached. This motor 3 is a stepping motor and an angle of rotation is 
controlled by the pulse number from the angle-of-rotation indexing circuit 23 to be shown in drawing 2 . 
In addition, the moving coil actuation circuit 22 is a circuit for driving the shaft of moving coil equipment 
2 in the vertical direction, and is controlled by the output signal from a computer 24. Moreover, the 
signal for controlling is similarly outputted to other stage actuation circuits 20, the movement magnitude 
detecting circuit 21, and the angle-of-rotation indexing circuit 23. Moreover, since the computer 24 is 
equipped with the input unit which is not illustrated, a working condition can be inputted with this input 
unit. In addition, a keyboard, a record-medium reader, etc. are mentioned to this input device. 
[0015] By the way. the structure of the moving coil driving gear 2 is explained using drawing 3 . This 
moving coil driving gear 2 is equipped with the cylinder-like permanent magnet 1 2, it is prepared so that 
it may extrapolate at a shaft 1 1, and it is fixed to base plate 10c. And it attaches and gets down to a 
shaft 11, and the coil 14 is annularly twisted around it at this coil housing 13 so that the coil housing 13 
may extrapolate to a permanent magnet. Moreover, the annular permanent magnet 15 is formed so that 
it may extrapolate in a coil 14, and this permanent magnet 15 is being fixed to base plate 10a. 
[0016] Moreover, the moving coil driving gear 2 is equipped with flat springs 9a and 9b. and the end face 
of flat-spring 9a is being fixed to the block 17 fixed to base plate 10c with presser-foot plate 17a and a 
bolt. And the head of flat^spring 9a is connected with the shaft 1 1 by putting with presser-foot plate 
16a and block 16 with the connection ring 18 which is united with the shaft 1 1 with pin 18a. On the 
other hand, the end face of flat-spring 9b is being fixed to the block 1 7 fixed to base plate 10a with 
presser-foot plate 17a and a bolt. And the head of flat-spring 9b is connected with the shaft 1 1 by 
putting by presser-foot plate. 13a and the housing 13 with the connection ring 18. 

[0017] therefore, the shaft 1 1 — flat springs 9a and 9b — a vertical line top — a round trip — although 
elastic support is carried out movable, shaft 1 1 the very thing can be rotated. It connects with the 
motor 3 for an indenter revolution through the fastener 19 at the upper bed of a shaft 1 1. Although a 
revolution of a motor 3 gets across to a shaft 1 1 since a fastener 19 has rigidity to the revolution 
(radial) direction and it has flexible structure about the vertical (thrust) direction, a motion of the 
vertical direction of a shaft 1 1 does not get across to a motor 3. 

[0018] Next, the detail of the shaft actuator of moving coil equipment 2 is explained using drawing 4 . it 
is shown in drawing 4 — as — a permanent magnet 15 — the lower part — on the other hand, as for a 
permanent magnet 12, the lower part is magnetized by N pole, N pole and the upper part are magnetized 
for the south pole and the upper part by the south pole, and in the medial axis of a shaft 1 1 , as an arrow 
head B shows, the sense of line of magnetic force is a vertical lower part. Here, if a current is given so 
that the line of magnetic force generated with a coil 14 may serve as vertical facing down like an arrow 
head B by the medial axis of a shaft 1 1, the force of vertical facing down will work to a coil 14, and a 
shaft 11 will move to a vertical lower part. On the other hand, if the current of the reverse sense is 
given to a coil 14, the force of the vertical upper part will work and a shaft 1 1 will move to the vertical 
upper part. The moving coil actuation circuit 22 has the adjustable pulse current generator which is not 
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illustrated, and can nnove an indenter 1 up and down at high speed by outputting the current of the 
shape of a pulse shape from which a polarity changes periodically to a coil 14. The period of this vertical 
movement can be set to 0.1-50Hz. In addition, an up-and-down stroke is about 50 micrometers. 
Moreover, the pressure of an indenter 1 is changeable by changing the magnitude of the current 
supplied to a coil 14. 

[0019] Thus, an indenter 1 can be forced on the metal mold base material 5, and an indentation can be 
formed in the metal mold base material 5. In addition, whenever an indentation is formed, an X-Y stage 
is moved, and since predetermined carries out directional movement by the specified quantity, he is 
trying for a metal mold base material to form the following indentation in this invention. Next, how to 
form an indentation in the metal mold base material 5 is explained, 

[0020] The micro-lens array concerning this invention is manufactured as follows, in order to make it 
nonuniformity not appear in the light which the array of a micro lens is random to extent to which 
phenomena, such as a Moire fringe, do not happen, and diffuses in it. First, in order to form the micro- 
lens array 30 of this invention first, a mirror plane condition is made to the indentation forming face of 
the metal mold base material 5 by metal polish. In addition, as an ingredient of a metal mold base 
material, the martensitic stainless steel which is the ingredient of a crystalline substance is suitable. 
Moreover, in order to obtain the micro-lens array determined by the optical design, it tries using the 
test piece of the same construction material as the ingredient beforehand used for metal mold, **** is 
performed, and the supply voltage value to a coil required to obtain the predetermined pushing depth is 
checked. In addition, in order for there to be no nonuniformity in the light to diffuse and to make it a 
Moire fringe etc. not occur, it is necessary to form two or more kinds of indentations for the micro-lens 
array which is the gestalt of operation of this invention. Therefore, the thing which form an indentation 
and for which it responds for every class and the supply voltage value to a coil is checked is required. 
[0021] Next, spacing of the location which forms an indentation first in each train in every indenter, and 
the indentation formed by the same indenter is inputted into a computer 24 using an input unit. 
Moreover, what is necessary is just to make it the indentation in which the location which forms an 
indentation in the beginning in each train using the same indenter is first formed in a certain train, and 
the indentation first formed by a certain train and ******** not adjoin each other as much as possible, 
however, the same indentation — all — ********** — even if it does not make it like, the required 
engine performance of the micro-lens array manufactured is secured in many cases. 

[0022] then, indentation A1 comrades formed with the gestalt of operation of the 1st of this invention by 
the indenter big No. 1 for which the beginning is used — ********** — the formation starting position 
of an indentation A2 is set up so that the physical relationship of the indentation A2 which sets up the 
formation starting position of an indentation A1 like, and is formed in the 2nd by the big indenter, and 
the indentation A1 formed by the biggest indenter may differ by ********, respectively. 
[0023] Incidentally, although drawing 1 shows signs that the indentation was formed to the metal mold 
base material 5, with the gestalt of operation of the 1st of this invention, the X-axis and parallel require 
the formed indentation by **** so that it may understand, even if it sees drawing 1 . Thus, one list 
which is by **** on the same straight line is described as the "train." In addition, by the formation 
approach of a micro-lens array, spacing of the indentation formed by the same indenter supposes that it 
is the same respectively. Moreover, the location which forms an indentation in the beginning of each 
indenter in each train is set up so that at least a ****** indentation and a part of the same trains may 
overlap. Thus, it is because the good micro-lens array of diffusibility is producible by lessening the field 
in which the indentation is not formed as much as possible. And spacing of a train and a train is also set 
up so that a part of indentations may overlap by the same reason. 

[0024] By the way, with the gestalt of operation of this invention, since an indentation is formed using 
four kinds of indenters. the location which carries out indentation formation first was inputted for every 
indenter for every train, and spacing of the indentation formed by the still more nearly same indenter 
has been inputted. To a computer 24 first specifically as shown in drawing 1 The supply voltage value VI 
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(for indentation A1 processing) to moving coil equipment 2, V2 (for indentation A2 processing) Vn (for 

indentation An processing), the travel Pmum (regularity) to the direction of X, The coordinate (x1 1, y1) 
of the starting position of the single-tier eye of an indentation A1, the coordinate of the starting position 
of eye two trains of an indentation A1 (x12. y2), ... and the coordinate of the starting position of eye m 
train of an indentation A1 (x1 m, ym) — continuing — the coordinate (x21 , y 1 ) of the starting position of 
the single-tier eye of an indentation A2 — The coordinate (x22, y2) of the starting position of eye two 

trains of an indentation A2 the coordinate of the starting position of eye m train of an indentation A2 

(x2 m and ym), The coordinate (xnm, ym) of the starting position of eye m train of the coordinate (xn1, 
y1) of the starting position of ... and the single-tier eye of Indentation An, the coordinate (xn2, y2) of the 

starting position of eye two trains of Indentation An Indentation An is inputted. In addition, with the 

gestalt of operation of the 1st of this invention, since there are four classes of indenter, it is set to n= 4. 
And the distance of the travel Pmum to the direction of X is shorter set up rather than total of the 
magnitude of all the indentations to Indentations A1, A2-An. Because, the indentation which adjoined 
each other in the respectively same train is for forming so that parts may overlap, moreover — the 
gestalt of the operation of the 1st of this invention to the decision of a starting position — the 
indentation with the next train same only in the case of an indentation A1, and ********** — it set up 
like. He is trying not to locate in a line the indentations same at least as X shaft orientations, parallel, or 
Y shaft orientations and parallel about other indentations. 

[0025] Moreover, the range which forms an indentation in the metal mold base material 5 is also 
simultaneously inputted into a computer 24. Next, the metal mold base material 5 is laid in the position 
on X-Y stage 6, and a start is applied. And after performing zero **** on the metal mold base material 5, 
it moves so that an indenter 1 may be located on the coordinate (xl 1, y1) of the starting position of the 
single-tier eye of an indentation A1 . If migration is completed, an electrical potential difference VI will 
be supplied to moving coil equipment 2, and an indentation A1 will be formed in the mirror plane of the 
metal mold base material 5 of an indenter 1. P micrometer (micrometer) migration of the metal mold 
base material 5 is carried out in the direction of X by X-Y stage 6. If the metal mold base material 5 is 
within the limits of predetermined, an electrical potential difference VI will be again supplied to moving 
coil equipment 2, and an indentation A1 will be formed in the mirror plane of the metal mold base 
material 5 of an indenter 1. Thus, although the actuation mentioned above when migration in the 
direction of X was within the limits which forms an indentation is repeated, if that range is crossed, X-Y 
stage 6 will move so that an indenter 1 may be located on the coordinate (x12. y2) of the starting 
position of eye two trains (the Y-axis top of drawing 1 y2) of an indentation A1 . 
[0026] And an electrical potential difference VI is supplied to moving coil equipment 2, and an 
indentation A1 is formed in the mirror plane of the metal mold base material 5 of an indenter 1 . Pmum 
migration of the metal mold base material 5 is carried out in the direction of X by X-Y stage 6. And 
when judging whether it is the range which forms an indentation and crossing the range, it is made to 
move to the starting position of migration in the next train further. The above actuation is repeated to m 
train and an indentation A1 is formed in the range of the request of a metal mold base material front 
face. 

[0027] Next, it changes into the indenter which forms an indentation A2, and moving coil equipment 2 is 
equipped with the indenter. And X-Y stage 6 moves so that an indenter 1 may be located on the 
coordinate (x21, y1) of the starting position of the single-tier eye of an indentation A2. An electrical 
potential difference V2 is supplied to moving coil equipment 2, and an indentation A2 is formed in the 
mirror plane of the metal mold base material 5 of an indenter 1 . Next, P micrometer (micrometer) 
migration of the metal mold base material 5 is carried out in the direction of X by X-Y stage 6. And if 
the metal mold base material 5 is within the limits of predetermined, an electrical potential difference V2 
will be again supplied to moving coil equipment, and an indentation A2 will be formed in the mirror plane 
of the metal mold base material 5 of an indenter 1. Thus, although the actuation mentioned above when 
migration in the direction of X was within the limits which forms an indentation is repeated, if that range 
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is crossed, X-Y stage 6 will move so that an indenter 1 may be located on the coordinate (x22, y2) of 
the starting position of eye two trains (the Y-axis top of drawing 1 y2) of an indentation A2. Then, an 
electrical potential difference V2 is supplied to moving coil equipment 2, and an indentation A2 is formed 
in the mirror plane of the metal mold base material 5 of an indenter 1. And Pmum migration of the metal 
mold base material 5 is carried out in the direction of X by X-Y stage 6. 

[0028] Even Indentation An is formed in the range of the request of a metal mold base material front 
face like the following. Thus, the metal mold base material 5 with which the indentation was formed has 
the configuration shown in drawing 1 . Next, metal mold is formed, using the metal mold base material 5 
as some metal mold. And a micro-lens array is manufactured by enclosing and pressing acrylic resin into 
the formed metal mold. 

[0029] By the way, the manufacture approach of the diffusion plate diffused reflecting incident light 
should just perform the same process as the manufacture approach of a micro-lens array until it uses 
the metal which constitutes a diffusion plate instead of metal mold and an indentation is formed in the 
predetermined field of a diffusion plate. Thus, the produced diffusion plate has the shape of drawing 1 
and isomorphism. In addition, the coordinate input of an indentation formation location can be simplified 
by inputting into a computer 24 the CAD data obtained by the optical design as it is. in addition, since it 
is markedly alike and there are few data inputted into a computer 24 even in such a case as compared 
with the conventional thing, the transfer time can be shortened. 

[0030] Moreover, processing of Indentations A1-An is not performed continuously, but if an indentation 
A1 is completed, a formation condition can be checked, and intermittent operation of beginning 
processing of an indentation A2. applying a start again can also be performed. Moreover, in this invention, 
if one kind of indentation finishes forming for every train, an indenter may be changed and an indentation 
may be formed for every single tier. However, when forming an indentation in this appearance, there is a 
fault that the count which changes an indenter will increase, but such an approach may be used when 
performing location amendment for every train. 
[0031] 

[Example] Next, an example is given and this invention is explained. Drawing 5 R> 5 is the top view of 
one example of the micro lens concerning this invention. The diamond indenter which carried out the 
shape of a semi-sphere whose head is the curvature of 30 micrometers is used for indentation 
processing of metal mold. By this indenter, indentation A1 magnitude phi22micrometer, a depth of 2.1 
micrometers, indentation A2 magnitude phi20micrometer, a depth of 1 .7 micrometers, indentation A3 
magnitude philSmicrometer, a depth of 1.4 micrometers, indentation A4 magnitude phil 6micrometer. and 
four kinds of indentations with a depth of 1.1 micrometers are formed in a metal mold front face in 
27mm long and the 44mm wide range by pitch 68micrometer of the direction of X, respectively. By 
pressing acrylic resin using this metal mold, the microHens array 30 constituted by four kinds of micro 
tenses, LI, L2, L3, and L4, was manufactured. 
[0032] 

[Effect of the Invention] As mentioned above, according to this invention, there is no nonuniformity and 
the good micro-lens array of diffusibility can be manufactured by the easy approach. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the metal mold used for manufacturing the micro-lens array by this 
invention. 

[Drawing 2] It is the perspective view showing the outline of indenter press equipment. 
[Drawing 3] It is the sectional view showing the detail of moving coil equipment 2. 
[Drawing 4] It is drawing explaining actuation of moving coil equipment 2. 
[Drawing 5] It is the top view of one example of the micro-lens array by this invention. 
[Description of Notations] 

1 ... Indenter 

2 ... Moving coil equipment 

3 ... Motor 

5 ... A metal mold base material, metal mold 

6 ... X-Y stage 

20 ... Stage actuation circuit 

21 ... Stage movement magnitude detecting circuit 

22 ... Moving coil actuation circuit 

23 ... Angle-of-rotation dividing circuit 

24 ... Computer 

30 ... Micro-lens array 



[Translation done.] 
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